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Actuating Principle of Online Automatic Balancer with Counter Weight
Driven by Magnetic Force

FAN Hongwei, JING Minging, WANG Renchao, LIU Heng

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Kinematic precept of mass block in automatic balancer is proposed following the
principle of online automatic dynamic balancing. By combination of electromagnet and permanent
magnet, the magnetic circuit of the balancer with ring coil and rare earth permanent magnet is
designed. Actuating process of the balancer is discussed and then a step drive voltage waveform is
defined. For the high-speed grinding motorized spindle 170MD12Y16, the mechanical structure
and dimensions of the balancer are schemed out. The electromagnetic simulations for the designed
balancer are conducted and the better coil ampere-turns and reluctance adjusting ring thickness
are then determined. The validity of simulation results is verified by a balancer driving
experiment and the desired voltage value and its duration time are also determined. the designed
balancer has a stable operation process without out-of-step and fluctuation around balanced
position when the ampere-turns are considered as 1 kA, the reluctance adjusting ring thickness
0.2 mm, the driving voltage 12. 4 V and the voltage duration time 120 ms.
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